Abstmct -We introduce a generalization of the concepts of coverings and packings in Hamming space called weighted coverings and packings. We s t u d y the existence of perfect weighted codes, discuss connetions between weighted coverings and paclings, and present many constructions for them.
Conventional packings and coverings are arrangements of Hamming spheres of a given radius in the Hamming space. We generalise these concepts by attaching weights to different layers of the Hamming sphere. If several such spheres intersect in a point of the space we define the density at that point as the sum of the weights of the corresponding layers. We study the general problem of weighted packings (coverings) for which the density a t each point is a t most one (resp. a t least one). We can consider several known types of codes, e.g., the uniformly packed codes, list codes, multiple coverings, Lcodes, in a uniform way.
There are many applications of weighted packings and coverings. In particular, we would like to mention list decoding, spelling checkers, the generalized football pool problem, etc.
Let us give definitions. For z E F", A(z) will stand for the distance distribution with respect to z. We say that a code C is an M-covering if
for all z E F", and it is an M-packing if
We start by presenting a unified approach to previous work. This includes representing in the form of weighted coverings such codes as classical codes and coverings, l i t codes, multiple coverings, multiple coverings of the farthest-off points, nearly perfect codes, L-codes, uniformly packed codes. We derive a strong necessary condition for the existence of perfect weighted coverings (PWC), the Lloyd theorem. We introduce a concatenation method that enables us to characterize binary linear P W C with radius one and also construct many binary nonlinear PWC. Afterwards we study a subcase of PWC, namely linear perfect multiple coverings (PMC) of radius 2, according to the number of distances s of the dual code. The case s = 1 is settled; for s = 2, we conjecture that we have found all existing codes.
We consider the q-ary generalization where q is a prime power. The following concatenation construction proves to be useful. Finally, we present a number of constructions for weighted coverings and packings. Among them are puncturing, shortening, lengthening, direct sum construction, (U, U + U)-construction, cascading, matrix construction, piecewise constant construction, etc.
As an example we present the matrix construction. We consider the group algebra QF". Assume that S C F" and N A = E X " ' E QF" (we do not assume that the words a, are all different) and that the linear span of the words ( 1 1 , . . . , aN is the whole space F". 
